Before discussing basic hemodynamics, we should remind ourselves of the systemic circuit: 1. Cardiac Anatomy 2. Circulatory Pathways This brief review discusses the basics of hemodynamics.
CARDIAC ANATOMY
The Heart: 2 Separate Volume Pumps ! The in-series nature of these two systems implies that the output of the Right Heart becomes the input of the Left Heart, and therefore, the output of the Left Heart becomes the input of the Right Heart This leads to a conformational change in the Actin-Myosin Cross Bridge producing sliding of myosin filaments relative to actin & overall shortening of the sarcomere [Sliding Filament Theory] Calcium is then removed from the cell by Active Transport in the Sarcoplasmic Reticulum -allowing Relaxation, while ATP is regenerated by Metabolic Processes Over the physiologic range of sarcomere length (1.6 -2.0 um), the amount of metabolic energy converted to mechanical work is dependent on the available Surface Area of Cross-Bridge Interactions !
Work is directly proportional to End-Diastolic Sarcomere Length
This "Length Dependency" is the fundamental basis for the Frank-Starling Law ! Otto Frank, 1885 (Frog Heart Preparations): "the output of a normal heart is influenced primarily by the volume of blood in the ventricle at the end of diastole" Cardiac Physiology is based on a thorough understanding of the underlying mechanics !
